| MATERIAL AND ME THODS

| Experimental animals
Six Beagle dogs of about 10.5 kg of weight and about 1 year old were used. The dogs were provided by the CENPALAB (Centro Nacional para la Producción de Animales de Laboratorio, Bejucal, Mayabeque, Cuba) and maintained in kennels at the University of Medical Sciences of La Habana, Cuba. The animals were feed of food for dogs. Free access to water was always allowed.
| Clinical procedures
A scheme of the protocol and the timeline are described in Figure 1 .
Before each surgery, atropine 0.02 mg/kg (Mayne Pharma, Napoli, Italia), metedomidine 0.04 mg/kg (Medetor ® ; Virbac, Glattbrugg, Switzerland) and ketamine-50.5 mg/kg (Liorad, La Habana, Cuba)
were provided. The anaesthesia was maintained with 2.5% IsofluraneVet ® (Merial, Merial Tolosa, France). Local anaesthesia was injected in the regions of the experiment. During the surgery, tramadol ® 2 mg/kg (Altadol ® ; Formevet, Milan, Italy) and amoxicillin ® 10 mg/kg (Convenia ® ; Pfizer, New York City, NY, USA) were also administered.
| Surgical and endodontic session
At the first surgery (Figure 2A ), the mesial root of the first mandibular molars was endodontically treated bilaterally using an teeth were subsequently hemisected, and the distal roots extracted in both sides of the mandible together the first and second mandibular premolars. After 3 months of healing, similar endo-treatments were also performed to the mesial roots of P3 and P4, bilaterally.
Full thickness flaps were elevated from the first premolar to the first molar regions, bilaterally, and the third and fourth premolars were hemisected and the distal roots extracted.
Recipient sites were prepared inside the distal alveoli of 3P3 and and fourth premolars were prepared only at the randomly assigned loaded sites. Impressions were taken using polyvinyl siloxane.
| Prosthetic session
The implants installed in the regions of the second and third premolars were used for single crowns rehabilitation only at the loaded sites. In contrast, the two distal implants placed in the alveoli of the fourth premolars, and in the healed region of the first molars were used for bridge reconstructions, bilaterally. at the loaded sites ( Figure 2C ). Using articulating papers (200 micron; Baush, Nashua, NH, USA), the centric occlusion contacts and the contacts in the lateral movements were checked at the prosthetic reconstructions of the loaded sites both in the premolar and molar regions, as well as at the incisors groups and, bilaterally, at the second molars. At the control (non-loaded) sites, occlusal contacts were eliminated by grinding the occlusal surface of the prostheses ( Figure 2D ), while the abutments placed on the premolars at the unloaded sites showed no contact at all.
| Maintenance
Antibiotics (Amoxicillin 
| Randomisation and data analysis
The assignment for immediately loaded and unloaded treatment to the left or right sides of the mandible was randomised (www.ran- Differences between immediately loaded (test) and unloaded (control) sites were analysed with a IBM SPSS Statistics software (IBM Inc., Chicago, IL, USA) using a Wilcoxon signed rank test. The level of significance was set at α = 0.05. As an exploratory aim, differences
were also assessed between the healed and post-extraction sites.
| RE SULTS
| Clinical evaluation
The final insertion torque was ≥ 35 Ncm at all implants both at the healed and extraction sockets sites. The RFA values measured No statistically significant differences were found between loaded and unloaded sites. At the clinical evaluations, no apparent occlusal changes were observed and no complications were found.
| Histological evaluations
All implants were available for the histological assessments Table 4 .
| Single crowns
At the healed sites, Tot-MBIC% was 70.4% ± 8.1% at the loaded implants and 73.1% ± 9.8% at the unloaded implants. The total mineralised bone density percentage (Tot-Density %) was 76.8% ± 10.8%
and 77.2% ± 9.4%, respectively (Table 1) .
At the post-extraction sites of the single crown group, the Tot-MBIC% was 72.9% ± 6.5% at the loaded implants and 80.1% ± 8.7%
at the unloaded implants. The Tot-Density was 76.2% ± 8.9% and 
| D ISCUSS I ON
The aim of the present experiment was to evaluate presumptive differences in osseointegration at implants installed in healed sites and extraction sockets supporting crowns and bridges either functionally loaded or left unloaded.
The physiologic chewing in the dogs includes two movements, a vertical and a lateral, instead of the four movements performed by humans. The present experimental study also showed some contradictory results when compared to for instance a dog experiment. Overload may affect osseointegration or bone density around implants, as well as the survival rate of implants, as reported in various studies in which premature contacts were incorporated in the prosthesis. [16] [17] [18] [19] In a study in monkeys, 16 premature contacts were produced on teeth and implants. While the teeth intruded over time, the implants could bear the load by a thickening and a remodelling of are also related to tooth shape and deglutition. The low number of animals used may also represent a limit.
In conclusion, in implant installation immediately following tooth extraction or delayed after three months, osseointegration and bone density were not affected by occlusal contact schemes. Peri-implant hard tissues dimensions appeared not to be influenced as well by load. 
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